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Description 

[0001] This invention relates to an apparatus for con- 
trolling glass flow through a plurality of orifices. 
[0002] In the manufacture of glass articles, it is com- 
mon to provide a glass forehearth and multiple orifices 
which are controlled by reciprocable needles or plung- 
ers in order to provide the necessary uniform weight of 
gobs. Plural needles and orifices are utilized in order to 
maximize glass production. 

[0003] US-Patent 1,926,764 discloses a glass feed- 
ing apparatus where two plungers are arranged side by 
side and laterally offset from each other. The plungers 
are linked to levers at the center of each lever Each 
lever, at its one end, is connected to a respective sta- 
tionary support, and at its other end to operation means 
which includes stroke limiting means. One of the oper- 
ation means is arranged on the left hand side, and the 
other one is arranged on the right hand side. In consid- 
eration that the plungers are side by side, when side 
viewed, and the plungers are side by side, when front 
viewed, the plungers are really diagonally arranged. 
[0004] Among the objectives of the present invention 
are to provide a multiple orifice glass system wherein 
each plunger is individually mounted in association with 
its respective servomotor; wherein each servo control 
can be automatically controlled to produce an accurate 
weight gob during operation; wherein the actuating ser- 
vo mechanisms are mounted on the side of the fore- 
hearth and cannot contaminate the glass and are pro- 
tected from the heat of the glass; and wherein a single 
plunger can be monitored, operated and controlled in- 
dividually. 

[0005] An objective of a preferred embodiment of the 
invention is to counterbalance the individual weight of 
the plunger and support arm. 

[0006] The invention is defined in claims 1 and 17. 
[00071 m accordance with a preferred embodiment of 
the invention there is provided a multiple orifice glass 
feed system for use with a glass forehearth including a 
plurality of closely spaced plungers, each of which is in- 
dividually supported independently of the other. Each 
plunger is provided with a servo controlled linear actu- 
ator and an arm extending between each plunger and 
its respective actuator. Each servomotor has an axis 
parallel to the axis of the plungers. An air spring is as- 
sociated with each plunger for balancing the weight of 
each plunger and its respective arm. The center lines of 
the plungers lie generally in a plane. The arms have the 
major portions thereof generally parallel and closely 
spaced. A feedback system is provided to monitor the 
position of each individual needle independently of the 
other at ail times and make corrections to the actual po- 
sition of the needle if desired. 

[0008] In one form the center lines of the major por- 
tions of the arms are parallel to the plane of the plungers. 
In another form the center lines of the major portions of 
the arms are perpendicular to the plane of the plungers. 



Although the system is especially applicable to a plural- 
ity of plungers and is shown as applied to four plungers, 
it is applicable to a lesser number of plungers or a single 
plunger. 

5 

FIG. 1 is a part sectional elevational view of a multi- 
ple plunger glass system embodying the in- 
vention. 

FIG. 2 is a fragmentary plan view of the system. 
10 FIG. 3 is a fragmentary sectional view on an en- 
larged scale taken along the line 3-3 in FIG. 2. 

FIG. 4 is a sectional view taken along the line 4-4 in 
FIG. 3. 

FIG. 5 is a fragmentary plan view of a modified form 
is of glass plunger system. 

Fig. 6 is a fragmentary plan view of a further form of 
glass plunger system. 

FIG. 7 is an electronic schematic of the control sys- 
tem. 

20 FIG. 8 is a diagram of the range of motion of a plu- 
rality of plungers. 

[0009] Referring to Fig. 1 to 3, in accordance with the 
invention, the glass plunger system 10 embodying the 

2S invention is associated with a bowl 11 of a forehearth 
and is intended to support a plurality of plungers or nee- 
dles 1 2 that function in connection with orifices 1 3 to 
control the flow of glass out of the orifices so that when 
associated shears, not shown, are used the size and 

30 weight of the gobs is consistent. 

[0010] In accordance with the invention, each plunger 
1 2 is supported by a horizontal arm 1 5 that is connected 
to the actuator 16 of an operating mechanism 17 which 
can include an industry motor or a servo-motor. Each 

55 arm further includes an air spring 18 associated with its 
respective arm 15 for balancing the weight of each 
plunger and its respective arm. The center lines of the 
plungers lie generally in a first plane P1. The arms 15 
have the major portions thereof generally parallel (Fig. 

40 2,5) or perpendicular (Fig. 6) to the plane (P1 ,P2) of the 
plungers 12. A feedback system (Fig. 7) is provided to 
monitor the position of each individual plunger inde- 
pendently of the other at all times and make corrections 
to the actual position of the plunger if desired. 

45 [0011] The arms 15 are constructed and arranged in 
close proximity so that a minimum of space is utilized 
and so that the operating mechanisms 17 are in lateral 
but close proximity to the bowl of the glass. As shown 
in Fig. 2, one arm 15 is straight and the other three arms 

so are L-shaped, one arm 15 being on one side of straight 
arm 1 5 and the other two arm 1 5 being on the other side 
of straight arm 15. In the form shown in Fig. 5, all the L- 
shaped arms are on one side of the straight arm. In both 
forms, the configuration and size of the L-shaped arms 

55 are such that the arms are substantially equidistance 
from one another throughout their lengths. 
[0012] In the form shown in Fig. 2, the arms have their 
free ends extending at a right angle with the plungers 
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1 2 attached thereto with the center lines of the plungers 
1 2 lie in a first plane P1 . In the form shown in Fig. 5, the 
ends of the arms are curved to provide the center lines 
of the plungers 12 in a single plane. In the forms shown 
in Fig. 6, the arms are entirely straight and the center of 
the plungers are in a plane P2 that is parallel to the 
planes ml , m2 containing the servo-motors axes. 
[0013] Referring to Fig. 3, the servomotor assembly 
comprises a welded drive housing 30 and includes a top 
bearing collar 31 , an intermediate bearing collar 32 and 
lower bearing collar 33. A servo drive shaft 34 is rotat- 
ably mounted in the collar 33 by a duplex bearing 35 
held in position by retaining nut 36. The actuator 16 is 
in the form of a welded drive post assembly 40 slidably 
mounted within the housing 30 and linearly driven by a 
nut 41 comprising a planetary roller nut or servo nut. The 
drive shaft 34 supports a lead screw 42 that is associ- 
ated with the nut 41. A coupling 43 connects the shaft 
34 to the shaft of the servo actuator 45. Coupling 43 is 
preferably of the keyless bushing type which provide a 
positive lock between servo actuator shaft 45 and drive 
shaft 34. The keyless bushing allows us the use of the 
smallest practical shaft diam 34. The reduced shaft in- 
ertia reduces the motor load allowing us to use the latest 
art of the industry motors which are included in the op- 
erating mechanism 1 7. Such a coupling is manufactured 
and sold by Fenner Mannheim, 311 West Stiegel Street, 
Mannheim, Pennsylvania under the trademark Tran- 
torque. 

[0014] Each air cylinder 18 that performs the function 
of an air spring is provided in close relationship to its 
respective servomotor assembly and includes a cylinder 
housing 50 that has a base ring 51 , a cylinder housing 
52, a jam nut 53 and an upper cylinder weldment 54. An 
air spring column 55 extends between the shaft of an 
air spring and a respective arm. 

[0015] The multiple orifice plunger control system is 
made up of one to four separate mechanical systems, 
depending on the number of plungers that are present 
(1-4). Since each needle is a mechanically independent 
system, a separate mechanism must be provided for 
each unit. Referring to FIG. 7, this unit consists of the 
' motion controller, amplifier/driver, servo actuator (which 
in this case, is an AC servo motor) , and a feedback de- 
vice (resoh/er) inside the motor housing. At this level 
each control system is completely independent. 
[0016] The feedback device is mounted on the back 
of the servo motor and serves a dual purpose. It pro- 
vides position information to the motion controller which 
is used to determine both the motor rotor position and 
the position of the plunger. 

[0017] The rotor position is needed for communica- 
tion of the motor since it is an AC servo motor. The po- 
sition of the plungers, is derived from the resolver, and 
is a relative offset from a fixed reference. 
[0018] The fixed reference is the end of travel of the 
lead screw in the extended position. 
[001 9] The amplifier/driver is simply a power amplifier. 



It converts the torque command inputs to the appropri- 
ate voltage and power level for the AC servomotor con- 
nected to it. 

[0020] The motion controller has in its memory a mo- 

5 tion profile, generated by the supervisor, that dictates 
where the particular needle mechanism should be in re- 
lationship to the master clock and reset signals. The ac- 
tual position of the mechanics is determined from the 
feedback device. The motion controller uses both the 

io actual position, the commanded (profile) position and 
the rotor position to generate the torque commands that 
go to the amplifier. The absolute torque command is cal- 
culated as a function of the actual and commanded po- 
sitions. The torque commands that are sent to the am- 

is plifier are in a commutated form for phase A and B. The 
amplitude of the absolute torque command for motor 
phases A & B is adjusted based on the motor rotor po- 
sition. The torque command for phase C is calculated 
in the amplifier, it is the sum of the torque command of 

20 a and B. 

[0021] The supervisor calculates the motion profile for 
each of the motion controllers based on input from the 
user. The profile is a position-to-position relationship be- 
tween a master clock and the desired position of each 

25 needle. The same profile is normally used for each nee- 
dle, but a unique profile for each needle is possible if 
the situation demands it. The needles are normally syn- 
chronized to operate at the same time, reaching the ex- 
tremes of their motion at the same point in time. The 

30 vertical distance is normally the same also. Because of 
glass flow differences between the orifices, the needle 
typically operates at different elevations as shown in 
FIG. 8. This difference in height is used to balance the 
weight of the gobs produced by the individual orifices. 

3S The height adjustment is controlled by the supervisor. If 
a change in the height relationship between the needles 
is commanded, by either operator input or from an au- 
tomatic gob weight control system, the motion profile for 
the effected needle or needles is recalculated by the su- 

40 pervisor. The profile is then written into the memory of 
the motion controller. The supervisor is then responsible 
for synchronizing the change to the new profile so that 
all the effected motion controllers switch at the same 
time without a disruption of production. 

4S [0022] It can thus be seen that there has been provid- 
ed a multiple orifice glass system wherein each plunger 
is individually mounted in association with its respective 
servo-motor; wherein each servo control can be auto- 
matically controlled to produce an accurate weight gob 

so during operation; wherein the actuating servo mecha- 
nisms are mounted on the side of the forehearth and 
cannot contaminate the glass and are protected from 
the heat of the glass; wherein the individual weight of 
the plunger and support arms is counterbalanced by an 

55 air spring; and wherein a single plunger can be consult- 
ed, operated and controlled individually. 
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major portions of the arms are parallel to said first 
plane (P1) of said plungers (12). 

7. The apparatus set forth in claim 6 
s wherein said straight arm has one side and an other 

side, one of said L-shaped arms is on one side of 
said straight arm and the other said L-shaped arms 
are on the other side of said straight arm. 

io 8. The apparatus set forth in claim 4 

including at least three arms (15), one of said arms 
being straight, the major portions of said other arms 
being parallel to said straight arms, the other of said 
arms having one end curved such that the plane 

is (P1 ) of said plungers (1 2) on the curved ends of said 
arms (1 5) is parallel to said straight arm and the ma- 
jor portions of said other arms. 

9. The apparatus set forth in any of claims 1 to 8, 
20 wherein each servo controlled linear actuator (16) 
includes 



Claims 

1. An apparatus for controlling flow of glass through a 
plurality of discharge orifices (1 3) lying in a single 
vertical plane (P1, P2) in a glass forehearth (11), 
said apparatus comprising 

a plurality of closely spaced plungers (12) 
adapted to be associated with said orifices (13), 
each said plunger (12) having a vertical axis, 
said vertical axes of said plungers (12) lying in 
a single plane (P1, P2), 

means for supporting each plunger (12) inde- 
pendently of the other including 
a plurality of closely spaced arms (1 5) each as- 
sociated with one of said plungers, and 
a plurality of servo controlled linear actuators 
(16) each associated with one of said arms, 
each said arm (15) having opposed ends, 
one end of each arm (15) being untittably and 
unrotatably mounted on its associated linear 
actuator (16), 

each linear actuator being independently oper- 
able and adapted to move an associated one 
of said arms (15), 

said actuators (1 6) being closely spaced to one 
another and mounted on one side of said fore- 
hearth (11), 

one of said ends of each said arm (15) being 
connected to one of said plungers (12), 
said arms (15) being configured such that the 
arms have the major portions thereof generally 
parallel or perpendicular to the plane (P1, P2) 
of the plungers (12). 

2. The apparatus set forth in claim 1 , 

wherein said means for supporting also includes a 
plurality of air springs (18), each connected to a re- 
spective arm (15) for balancing the weight of each 
plunger (12). 

3. The apparatus set forth in claim 1 or 2 
wherein said arms (15) are horizontally arranged. 

4. The apparatus set forth in any of claims 1 to 3 
wherein said arms (15) have portions intermediate 
their ends which are the greatest portion of their 
length and which portions are parallel and equidis- 
tant to one another. 

5. The apparatus set forth in clajm 4 

wherein one of said arms is straight and the others 
of said arms are generally L-shaped. 

6. The apparatus set forth in claim 5 

wherein each arm (15) has a major portion and a 
minor portion, the minor portion of each arm being 
at a right angle to the major portion such that the 



a drive post assembly having a welded portion 
(40) movable to a fixed housing having a weld- 

25 ed portion (30), a top bearing collar (31 ) and an 

intermediate bearing collar (32) for guiding said 
movable drive post assembly vertically relative 
to the fixed housing (30), said plunger arm (15) 
being mounted on said drive post assembly, 

30 operation means (17) mounted on a fixed ap- 

paratus member and 

means (34, 43, 45) operatively connecting said 
movable drive post assembly to said operation 
means (1 7) and being mounted in a lower hear- 
ts ing collar (33) of the fixed housing. 

10. The apparatus set forth in claim 9 wherein said 
means (34, 43, 45) operatively connecting said op- 
eration means (17) to said drive post assembly 

40 comprises a lead screw (42) mounted in said lower 
bearing collar (33), and wherein a nut (41 ) is thread- 
ed on said lead screw (42) and is the movable driv- 
ing element of the drive post assembly to which it 
is fixed. 

45 

11. The apparatus set forth in any one of claims 1 to 10 
including a motion control system for each said ser- 
vo-controlled linear actuator (16), each motion con- 
trol system being independently controllable of the 

50 other motion control system and includes operation 
means (17). 

12. The apparatus set forth in claim 11 . 

wherein said motion control system being respon- 
ds sive to an actual position of each said plunger (12) 
and including means for comparing said position of 
each said plunger (1 2) to a preset value to generate 
a motor torque signal. 
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13. The apparatus set forth in claim 12 

wherein each motion control system includes 
means for adjusting the height of the respective 
plunger (12). 

5 

14. The apparatus set forth in claim 12 or 13 
wherein said motion control system has memory 
means for a motion profile of each servo-controlled 
linear actuator (16). 

10 

15. The apparatus set forth in claim 14 

wherein said motion control system has means for 
synchronising the movement of said plungers (12). 

1 6. The apparatus set forth in any one of claims 9 to 1 5, is 
wherein said operation means (17) for each servo- 
controlled linear actuator (16) includes a servo-mo- 
tor 

1 7. A method for controlling flow of glass through a plu- 20 
rality of discharge orifices (13) lying in a single ver- 
tical plane (P1, P2) in a glass forehearth (11) com- 
prising 

providing a plurality of closely spaced plungers 

(1 2) adapted to be associated with said orifices 

(13) , wherein each said plunger (12) having a 
vertical axis and the vertical axes of said plung- 
ers (12) lie in said single plane (P1, P2), 
providing a plurality of closely spaced inde- 
pendently operable servo controlled linear ac- 
tuators (16) in closely spaced relationship on 
one side of said forehearth (11), 
providing a plurality of closely spaced arms 
(15), each said arm (15) having opposed ends, 

wherein said arms (15) are configured such that the 
arms have the major portions thereof generally par- 
allel or perpendicular to the plane (Pi, P2) of the 
plungers (12), 

connecting one of said ends of each said arm 
(1 5) to an associated one of said plungers (1 2), 
connecting the other end of each said arm (1 5) 
to a servo controlled actuator (16), such that the 
arms (15) are horizontally arranged and unst- 
ably and unrotatably connected to and mount- 
ed on said servo controlled actuators (16). 

Patentanspruche 

1 - Vorrichtung zum Steuern des Glasflusses durch ei- 
ne Vielzahl von Entladeoffnungen (13), die in einer 
einzigen vertikalen Ebene (P1.-P2) in einem Glas- 
Vorherd (11) angeordnet sind, wobei die Vorrich- 
tung folgende Merkmale umfaBt: 



eine Vielzahl von im engen Abstand voneinan- 
der angeordneten Plungerkolben (12), die den 
Offnungen (13) zugeordnet werden konnen, 
jeder Plungerkolben (12) weist eine vertikale 
Achse auf, 

die vertikale Achsen der Plungerkolben (12) lie- 
gen in einer einzigen Ebene (Pi, P2), 
eine Einrichtung zum Stutzen des jeweiligen 
Plungerkolbens (12) unabhangig von den an- 
deren, mit folgenden Merkmalen: 
eine Vielzahl von dicht nebeneinander liegen- 
den Armen (15), die jeweils einem der Plunger- 
kolben zugeordnet sind und 
eine Vielzahl von servogesteuerten linearen 
Betatigungseinrichtungen (16), die jeweils ei- 
nem Arm zugeordnet sind, 
jeder Arm (15) weist sich gegenuber liegende 
Enden auf, 

ein Ende jedes Arms (15) ist an dessen zuge- 
ordneter linearer Betatigungseinrichtung (16) 
so angebracht, daB er nicht dreh- und neigbar 
ist, 

jede lineare Betatigungseinrichtung ist unab- 
hangig betreibbar und kann einen zugeordne- 



25 ten Arm (15) bewegen, 

die Betatigungseinrichtungen (16) sind im en- 
gen Abstand voneinander angeordnet und an 
einer Seite des Vorherdes (11) angebracht, 
eines der Enden des jeweiligen Arms (15) ist 
30 mit einem der Plungerkolben (12) verbunden, 

die Arme (15) sind so konstruiert, daB die 
Hauptabschnitte der Arme im wesentlichen 
parallel oder senkrecht zur Ebene (P1 , P2) der 
Plungerkolben (12) angeordnet sind. 

35 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Stutzeinrichtung ferner eine Viel- 
zahl von Luftdruckfedern (18) umfaBt, die jeweils 
mit einem zugeordneten Arm (15) verbunden sind, 

40 urn das Gewicht der Plungerkolben (1 2) auszuba- 
lancieren. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daB die Arme (15) in horizontaler 

45 Richtung angeordnet sind. 

4. Vorrichtung nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, daB die Arme (1 5) zwischen 
ihren Enden Abschnitte aufweisen, die den groBten 

so Teil ihrer Lange darstellen und parallel im gleichen 
Abstand zueinander liegen. 

5. Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, daB einer der Arme gerade ist und diean- 

ss deren Arme im wesentlichen L-fdrmig. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, daB jeder Arm (15) einen Hauptabschnitt 
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und einen kleineren Abschnitl aufweist, wobei der 
kleinere Abschnitt eines jeden Arms in einem rech- 
ten Winkel zum Hauptabschnitt angeordnet ist, so 
daB die Hauptabschnitte der Arme parallel zur er- 
sten Ebene (P1) des Plungerkolbens (12) angeord- s 
net sind. 

7. Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, daB der gerade Arm zwei Seiten aufweist, 
und sich die L-formigen Arme an einer Seite des to 
geraden Arms und die anderen L-formigen Arme an 
der anderen Seite des geraden Arms befinden. 

8. Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, daB diese wenigstens dret Arme (15) urn- * 5 
faBt, daB einer der Arme gerade ist, daB die Haupt- 
abschnitte der anderen Arme parallel zu dem gera- 
den Arm liegen, und daB die anderen Arme jeweils 

ein gekrummtes Ende haben, so daB die Ebene 
(P1) der Plungerkolben (12) an den gekrummten 20 
Enden der Arme (1 5) parallel zum geraden Arm und 
den Hauptabschnitten der anderen Arme liegt. 

9. Vorrichtung nach einem der Anspruche 1 bis 8, da- 
durch gekennzeichnet, daB jede servogesteuerte li- 25 
neare Betatigungseinrichtung (16) folgende Merk- 
male umfaBt: 

ein Antriebspfostenbauteil mit einem ge- 
schweiBten Abschnitt (40), der zu einem test- 30 
stehenden Gehause mit einem geschweiBten 
Abschnitt (30) bewegbar ist, 
ein oberer Lagerkranz (31 ) und ein mrttlerer La- 
gerkranz (32) zum Fuhren des bewegbaren An- 
triebspfostenbauteils verttkal relativ zum fixier- 35 
ten Gehause (30), 

der Plungerkolbenarm (1 5) ist an das Antriebs- 
pfostenbauteil montiert, 
eine Antriebseinrichtung (17), die an ein fest- 
stehendes Vorrichtungselement montiert ist, *o 
und 

Einrichtungen (34, 43, 45), die im Betrieb das 
bewegbare Antriebspfostenbauteil mit der An- 
triebseinrichtung (17) verbinden und in einem 
unteren Lagerkranz (33) des feststehenden 45 
Gehauses montiert sind. 

10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, daB die Einrichtungen (34, 43, 45), die be- 
triebsmaBig die Antriebseinrichtung (17) mit dem so 
Antriebspfostenbauteil verbinden, eine Leitspindel 
(42) umfassen, die in dem unteren Lagerkranz (33) 
gelagert ist, wobei eine Mutter (41 ) mit diese Leit- 
spindel (42) verschraubt ist und das bewegbare An- 
triebselement des Antriebspfostenbauteils dar- ss 
stellt, an welchem es fixiert ist. 

1 1 . Vorrichtung nach einem der Anspruche 1 bis 1 0, da- 



durch gekennzeichnet, daB diese ein Bewegungs- 
steuersystem fur jeden der servogesteuerten linea- 
ren Betatigungseinrichtungen (16) umfaBt, wobei 
jedes Bewegungssteuersystem unabhangig von 
dem anderen Bewegungssteuersystem steuerbar 
ist und die jeweilige Antriebseinrichtung (17) um- 
faBt. 

12. Vorrichtung nach Anspruch 11, dadurch gekenn- 
zeichnet, daB das Bewegungssteuersystem auf die 
aktuelle Position jedes Plungerkolbens (12) an- 
spricht und eine Einrichtung zum Vergleichen der 
Position eines jeden Plungerkolbens (12) mit einem 
voreingestellten Wert umfaBt, um ein Motordrehsi- 
gnal zu erzeugen. 

13. Vorrichtung nach Anspruch 12, dadurch gekenn- 
zeichnet, daB das Bewegungssteuersystem eine 
Einrichtung zum Einstellen der Hone des zugeord- 
neten Plungerkolbens (12) umfaBt. 

14. Vorrichtung nach Anspruch 12 Oder 13, dadurch ge- 
kennzeichnet, daB das Bewegungssteuersystem 
eine Speichereinrichtung fur ein Bewegungsprofil 
der jeweiligen servogesteuerten linearen Betati- 
gungseinrichtung (16) umfaBt. 

15. Vorrichtung nach Anspruch 14, dadurch gekenn- 
zeichnet, daB das Bewegungssteuersystem eine 
Einrichtung zum Synchronisieren der Plungerkoi- 
benbewegung (12) umfaBt. 

1 6. Vorrichtung nach einem der Anspruche 9 bis 1 5, da- 
durch gekennzeichnet, daB die Antriebseinrichtung 
(17) fur jede servogesteuerte lineare Betatigungs- 
einrichtung (16) einen Servomotor umfaBt. 

17. Verfahren zum Steuern des Glasflusses durch eine 
Vlelzahl von Entladungsoffnungen (13), die in einer 
einzigen vertikalen Ebene (Pi, P2) in einem Glas- 
Vorherd (11) angeordnet sind, mitfolgenden Schrit- 
ten: 

Eine Vlelzahl von in engen Abstand zueinander 
angeordneten Plungerkolben (12) werden be- 
reitgestellt, die den Offnungen (1 3) zugeordnet 
werden konnen, wobei jeder Plungerkolben 
(1 2) eine vertikale Achse aufweist und die ver- 
tikalen Achsen des jeweiligen Plunger (12) in 
einer einzigen Ebene (P1 , P2) liegen, 
eine Vielzahl von in engem Abstand zueinan- 
der angeordneten unabhangig voneinander ar- 
beitenden servogesteuerten linearen Betati- 
gungseinrichtungen (16) werden in engem Ab- 
stand zueinander an einer Seite des Vorherdes 
(11) angeordnet, 

eine Vielzahl von in engem Abstand zueinan- 
derliegenden Armen (1 5) werden bereitgestellt, 
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wobei jeder der Arme sich gegenuberliegende 
Enden aufweist, wobei die Arme {1 5) derart ge- 
staltet sind, da3 die Hauptabschnitte der Arme 
im wesentlichen parallel Oder senkrecht zur 
Ebene (PI, P2) der Plungerkolben (12) ange- s 
ordnet sind, 

ein Ende des Arms (15) wird mit einem der zu- 
geordneten Plungerkolben (1 2) verbunden; 
das andere Ende des jeweiligen Arms (15) wird 
mit einer servogesteuerten Betatigungseinrich- 10 
tung (16) so verbunden, daG die Arme (1 5) ho- 
rizontal angeordnet sind und mit den servoge- 
steuerten Betatigungseinrichtungen (16) nei- 
ge- und drehfrei verbunden sind. 

15 

Revendications 

1. Dispositif pour controlerl'ecoulementdeverre a tra- 
vers une pluralite d'orifices de decharge (13) se 20 
trouvant dans un plan vertical unique (P1 , P2) dans 
un avant-creuset de verre (11), ledit dispositif 
comprenant : 

une pluralite de plongeurs etroitement espaces 25 
(12) adaptes pour etre associes avec lesdits 
orifices (13), 

chacun desdits plongeurs (12) ayant un axe 
vertical, 

lesdits axes verticaux desdits plongeurs (12) se 30 

trouvant dans un plan unique (P1, P2), 

des moyens pour supporter chaque plongeur 

(1 2) independamment de I'autre, comprenant : 

une pluralite de bras etroitement espaces (15) 

associes chacun avec i'un desdits plongeurs, 35 

et 

une pluralite de verins lineaires servo-com- 
mandes (16) associes chacun avec Tun desdits 
bras, 

chacun desdits bras (1 5) comportant des extre- 40 
mites opposees, 

une extremite de chaque bras (15) etant mon- 
tee de fagon a ne pas pouvoir etre inclinee et a 
ne pas pouvoir tourner sur son verin lineaire as- 
socie(l6), 45 
chaque verin lineaire 6tant susceptible d'etre 
actionne et adapte independamment pour de- 
placer un bras assocte parmi lesdits bras (15), 
lesdits verins (16) etant etroitement espaces 
les uns des autres et montes sur un cote dudit so 
avant-creuset (11), 

Tune desdites extremites de chacun desdits 
bras (15) etant raccordee a Tun desdits plon- 
geurs (12), 

lesdits bras (15) etant configures de telle sorte ss 
que les bras aient leurs parties principales glo- 
balement paralleles ou perpendiculaires au 
plan (Pi, P2) des plongeurs (12). 



2. Dispositif selon la revendication 1 , dans lequel les- 
dits moyens de support comprennent egalement 
une pluralite de ressorts a air (18), raccordes cha- 
cun a un bras respectif (15) pour equilibrer le.poids 
de chaque plongeur (12). 

3. Dispositif selon la revendication 1 ou 2, dans lequel 
lesdits bras (15) sont disposes horizontalement. 

4. Dispositif selon Tune quelconque des revendica- 
tions 1 a 3, dans lequel lesdits bras (15) compren- 
nent des parties entre leurs extremites qui consti- 
tuent la plus grande partie de leur longueur, ces par- 
ties etant paralleles et equidistantes les unes par 
rapport aux autres. 

5. Dispositif selon la revendication 4, dans lequel I'un 
desdits bras est rectiiigne, et les autres desdits bras 
sont globalement en forme de L 

6. Dispositif selon la revendication 5, dans lequel cha- 
que bras (15) comporte une partie principale et une 
partie secondaire, la partie secondaire de chaque 
bras etant a angle droit par rapport a la partie prin- 
cipale, de telle sorte que les parties principales des 
bras soient paralleles audit premier plan (P1) des- 
dits plongeurs (12). 

7. Dispositif selon la revendication 6, dans lequel ledit 
bras rectiiigne comporte un cote et un autre cote, 
I'un desdits bras en forme de L se trouvant sur un 
cote dudit bras rectiiigne, et I'autre desdits bras en 
forme de L se trouvant sur I'autre cote dudit bras 
rectiiigne. 

8. Dispositif selon la revendication 4, comprenant au 
moins trois bras (15), Tun desdits bras etant rectiii- 
gne, les parties principales desdits autres bras 
etant paralleles audit bras rectiiigne, I'autre desdits 
bras comportant une extremite incurvee de telle 
sorte que le plan (P1 ) desdits plongeurs (12) sur les 
extremites incurvees desdits bras (15) soit parallele 
audit bras rectiiigne et aux parties principales des- 
dits autres bras. 

9. Dispositif selon Tune quelconque des revendica- 
tions 1 a 8, dans lequel chaque v6rin lineaire servo- 
command6 (16) comprend : 

un ensemble de montant d'entrainement com- 
portant une partie soudee (40) mobile vers un 
boTtier fixe comportant une partie soudee (30), 
un collier de palier superieur (31) et un collier 
de palier intermediaire (32) pour guider ledit en- 
semble de montant d'entrainement mobile ver- 
ticalement par rapport au boTtier fixe (30), ledit 
bras de plongeur (15) etant monte sur ledit en- 
semble de montant d'entratnement, 
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des moyens d'actionnement (1 7) montes sur un 
element de dispositif fixe, et 
des moyens (34, 43, 45) reliant de facon ope- 
rationnelle ledit ensemble de montant d'entrai- 
nement mobile audits moyens d'actionnement $ 
(17), et montes dans un collier de palier infe- 
rieur (33) du boitier fixe. 

10. Dispositif selon la revendication 9, dans lequel les- 
dits moyens (34, 43, 45) reliant de facon operation- 10 
nelle lesdits moyens d'actionnement (17) audit en- 
semble de montant d'entrainement comprennent 
une tige filetee (42) montee dans ledit collier de pa- 
lier inferieur (33), et dans lequel un ecrou (41) est 
visse sur ladite tige filetee (42) et constitue Tele- 15 
ment d'entrainement mobile de Pensemble de mon- 
tant d'entrainement auquel il est fixe. 

11. Dispositif selon Tune quelconque des revendica- 
tions 1 a 10, comprenant un systeme de commande 20 
de mouvement pourchacun desdits verins lineaires 
servo-commandes (16), chaque systeme de com- 
mande de mouvement pouvant etre commande in- 
dependamment de I'autre systeme de commande 

de mouvement, et comprenant des moyens d'ac- 25 
tionnement (17). 

12. Dispositif selon la revendication 11, dans lequel le- 
dit systeme de commande de mouvement reagit a 
une position reelle de chacun desdits plongeurs 30 
(1 2) et comprend des moyens pour comparer ladite 
position de chacun desdits plongeurs (1 2) a une va- 
leur predeterminee de facon a generer un signal de 
couple moteur. 

35 

13. Dispositif selon la revendication 12, dans lequel 
chaque systeme de commande de mouvement 
comprend des moyens pour ajuster la hauteur du 
plongeur respectif (12). 

40 

14. Dispositif selon la revendication 12 ou 13, dans le- 
quel ledit systeme de commande de mouvement 
comporte des moyens formant me moire pour un 
profil de mouvement de chaque verin lineaire servo- 
commande (16). 

15. Dispositif selon ia revendication 14, dans lequel le- 
dit systeme de commande de mouvement compor- 
te des moyens pour synchroniser le mouvement 
desdits plongeurs (12). 50 

16. Dispositif selon Tune quelconque des revendica- 
tions 9 a 15, dans lequei lesdits moyens d'action- 
nement (17) pour chaque verin lineaire servo-com- 
mande (16) comprennent un servo-moteur. ss 

17. Procede pour controler I'ecoulement de verre a tra- 
vers une pluralite d'orifices de decharge (13) se 



trouvant dans un plan vertical unique (P1 , P2) dans 
un avant-creuset de verre (11 ), comprenant : 

le fait de disposer une pluralite de plongeurs 
etroitement espaces (12) adaptes pour etre as- 
socies avec lesdits orifices (1 3), chacun desdits 
plongeurs (I2)ayant un axe vertical, et lesaxes 
verticaux desdits plongeurs (12) se trouvant 
dans ledit plan unique (PI, P2), 
le fait de disposer une pluralite de verins lineai- 
res servo-commandes (16) pouvant etre ac- 
tionnes independamment et etroitement espa- 
ces (16) en relation etroitement espacee sur un 
cote dudit avant-creuset (11), 
le fait de disposer une pluralite de bras etroite- 
ment espaces (15), chacun desdits bras (15) 
comportant des extremites opposees, 
dans lequel lesdits bras (15) sont configures de 
telle sorte que les bras aient leurs parties prin- 
cipals qui sont globalement paralleles ou per- 
pendiculaires au plan (PI, P2) des plongeurs 
(12), 

le raccordement de Tune desdites extremites 
de chacun desdits bras (15) a un plongeur as- 
socie parmi lesdits plongeurs (12), 
le raccordement de I'autre extremite de chacun 
desdits bras (15) a un verin servo-commande 
(16), de telle sorte que les bras (15) soient dis- 
poses horizontalement et raccordes de facon a 
ne pas pouvoir etre inclines et a ne pas pouvoir 
tourner auxdits verins servo-commandes (16) 
et montes sur ceux-ci. 
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